




























TABLE III 

Organ1c Vapor 
A1r Sampling Results 

White Motor Company 
Exton, Pennsylvania 

HE 78-48 

February 28, - March 1, 1979 

Concentration mg/m3 

Location Type of Sample Sample Volume XY_lene Tota 1 Naptha 

Chassis Dept. 1 March 79 Area 22.7 18.5 4.4 8.4 

u II Area Uptrack 23.0 9.6 1.3 5.6 

II 
II (Personal down track 14.5 25.0 5.7 7.8 

beyond oven) 
19.0 

ti 
ti (Personal down track 3.7 3.7 7.6 

beyond oven) 
II 

II Personal 23.7 82.3 55.3 62.0 

II 
II Personal (degreaser) 23.4 10. 7 5.1 65.0* 

Hood Dept. " Personal 21.7 63.1 14.3 27.2 

Hood Dept. 28 Feb. 79 Personal 24.3 62.6 30.4 . 38.7 

Cab Dept. 
II Area 24.1 13. 7 4.6 17.4 

II 
II Personal ,, 23.4 62.8 32.0 62.0 

Finishing Dept. II Area 22.2 10.8 1.8 6.3 
ti 

II Personal 19.0 78.9 42.6 95.8 
ti 

II Personal 22.8 50.4 18.0 27.6 

Mixing* 
II Personal 22.2 68.1 31.5 46.6 

*ethyl acetate 16.8 mg/m3 was also detected in this 
limp le. . 



Location 

·.Cab Dept. 
Cab Dept. 
Chassis Dept. 
Chassis Dept.-
Chassis Dept. 
F1n1 shfng Dept. ·'. 

' . .. , 
Finishing Dept. 
Finishing Dept. 
Hoods .. 
Mixing . . 
Dip & Spray 

Table IV 
Lead 

Air Sampling Results 
White Motor Company 
Exton, Pennsylvania 

f1arch . 28. 1979 
HE 78-98 

Type of Sample 
! . 

Area 
Personal 

Area 
Area 

Personal 
Area 

Personal ' 
'~~' ~· t''·;• . ·. 

Personal 
· Personal 

; · 1 · ·~· 

Personal 
I 

· Personal 

. ·' 
:'. 

(."·· ; ~. '.: 
1· 

! i1 f ., } ~ T 

Sample Volume Concentration (~g/M3) 

0.70 33 
0.69 1600 

0.71 10 
o. 67' 11 
0.63 ·300 

0.67 12 
0.68 16 
0.69 380 

0.10· 540 
0.74 9 

0.69 .140 



TABLE V 

HDI 
Air Sampling Results* 
White Motor Comapny 
Exton. Pennsylva~ia 

HE 78-48 

February 28, - March 1, 1979 

Concentration 
Location Date Typ~ of ~a'!!Q_le Sample Volume pg/m3 

Cab Dept. 1 March 79 Area - long term 451 <1.6 
Cab Oept. 1 March 79 Personal - long tenn 163 29.4 
Cab Dept. 1 March 79 Personal - short term 26 <1.6 
Cab Dept. 1 March 79 Area - Short tenn taken 26 192.5 

inside booth 
Cab Dept. 1 March 79 Area - Short term taken 26 <1.6 

in booth 
Finishing Dept. 1 March 79 Area - long term 451 . <1.6 
Finishing Dept. 1 March 79 Personal - long tenn 474 8.2 
Finistiing Dept. l March 79 Personal - short term 27 <1.6 
Finishing Dept. 1 March 79 Personal - short tenn 27 <1.6 
Finishing Dept. 1 March 79 Personal - short term 25 128.0 
Chassis Dept. 1 March 79 Area - long tenn 430 <1.6 
(after ovens) 
Chassis Dept. 1 March 79 Area - long term 338 6.2 
(after ovens) 

246 Chassis Dept. 28 Feb. 79 Personal - long tenn 8.5 
Chassis Dept. 28 Feb. 79 Personal - long·tenn 244 13.5 
Chassis Dept. 28 Feb. 79 Personal - short tenn 21 <l.6 
Chass is Dept. 28 Feb. 79 Personal - short tenn 32 <l,6 
Chassis Dept. 28 Feb. 79 Personal - short term 36 <1.6 

*No TOI or MDI was detected in these samples. 



Hood 

Ffnfsh Painting 
1. South Bay 
2. North Bay 

Haf n Assembly 
1. East Sfde 
2. West Side 

Cab & Paf nt1ng 

Dfp & Spray 

Booth Cross Section 
(ft)2 

480 
480 

Non-standard hood 

145 

180 

TABLE VI 

Ventflatfon Measurement Results 
White Motor Company 
Exton. Pennsylvanfa 

HE 78-48 

February 28 1 - March 1, 1979 

Volume Of A1r 
Exhausted 

(cfnJ} 

12000 
12000 

9300. 

10000 

18800 

"20000 

cfm Exhausted per 
ft2 Cross section 

25.7 
25.3 

Non-standard hood 

61.0 

110,0 

Requfred Mfn1nwm 
Meets cfm fer f t2 

of Sect on 

50 
50 

Non-standard hood 

100 

100 

ntnfmum Maf ntaine<f 
Level of 

100 lpm 

No 

Non-standard 
hood 

No 

Yes 
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Appendix A 

Selected samples from the sets described above were analyzed for HDI. 
The first four samples, U2790-02793 were analyzed first as requested. A 
modification of P&CAM fi240 was followed. The samples were made up in two 
ml of dichloromethane after evaporation instead of one ml. This was done 
because varying amomits of a clear oily substance remained in the samples 
after evaporation. Dissolving the evaporated sample in dichlorom.ethane. 
tran.sf erring it to a two ml volwnetri.c flask and bringing it to volume 
permitted an accurate determination of sample volume. A waters ~-Bondapak 
QI column was used. The mobile phase consi.sted of 80% isooctane, 15% methanol 
and 5% isopropanol (isocratic). The flow rate was 2. ml/min and the wave
length was 254 tllll. The limit of detection was 40 ng or 1.6 µg/sample for a 
50 µl injection. This ch~e in column and ~ol:vent sys~em was made 
because it permits a successf Ul separation of the analytes fram the rather 
large amounts of interfering materials present in the samples. 

No BDI was detected in the .first four samples, 12790-/12793. No other 
a1kyl isocyanates were detected. A large peak of unknown courposition 
eluted 30-45 minutes after injection of the sample. After sample 02792 vas 
run, a portion of it was spiked with 115 a.g of HDI (as the urea) and 104 nh 
or 90% was observed upon reinjection into tfte LC. 

Upon the reco1D111endation of Dr. Geraci, the following samples \i'erc t~Lict•n 
for analysis: 12794, Ui802, 12804, 12806, 12808, 02810, ~2812, ~2314, ~~~ln, 
12818, /12822, 12824, 12826, 12828, 02830, and 112875, a bl.ink. Thc~e sa~;·l"'s 
were'rua..unde~ the conditions described above. No RDI was detected in 
snmples 12794, 12822, 02824, /12S26, and 12830. 

~IOSH requested that the presence or abscence of Tl>I and MD.I. in the 
• • ified Under the couditions described above, TDI and BDI have 

sacples be ver !mes therefor& a uew set of solvent conditions was 
s1:1lar retention t ted.tbe separation of HDI, ?D.I and MDI from each other 
dLrvised which permih t 1 e interfering peaks the uew solvent conditions 

. • ll ns f'rom t e arg • s l 4 2802 615 "'": 7% methanol and. 21% isopropanol. amp es 11 ' 

~~ru: 72% iso~~~~e,02810, 12812, 02814, 02816, 12818,and #2875 were re-run 
;1~04, #2806, • Neither TDI no~ MDI were detec~ed in any of the 
unJcr the new conditfiious.a""'les 12802 02804 12806, 12812 and 92814 bad 

.., lcs However, :ve S-i- ' • • -- l s.l:::r • in h BDI region of the chromatogram. &.W.., samp es' 
pc<lkS vhich elutedh d t ek too small to allow further verification procedures. 
~~~o· <lnd u2812, a pea s h ...... --4114-g 
I" .... "'· d "unconfirmed" on the sample report a eet. u1e rewa.&. ~ 
The>' are reporte as e enou h to pendt further verification. 'their 
thru~ s.unples ~ad pea~o~a~ties we~e subject to question. Therefore, spikes 
peak shapes an reteu d d the samples were run again under a third 
~1 ~11 three were prepare ani ed to resolve .BDI from the suspected 
set of solvent c~di~= ::~ : solvent conditions was: 80% iscocune, 5% 
interferences. e 1 11Dl was found in al.l three samples. '?be third 
::~h:~0~0~~:n!5!0!:~i~::san:e~olved BDI from interferences in samples ~2802 and 

12814. 
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ObseI"Vations on Sample Condition. Sample U2814 contained a significant 
~-ount of a yellow substance, possibly. yellow paint. The sample was filtered 
b~fore an.:i.lysis to remove the larger particles. After .filtration. the 
s.lt.lple still had a cloudy yellow appearance. A descriptiau of the appearance 
of the rest of the samples as received follows: 

12790-12793: colorless and clear 
~2794: elear,faint yellow tinge, flocculeut layer ou top 
#2802: clear, red tinge, red precipitate, red floccu~ent layer ou top. 
#2804: like ~2794 
12806: clear, faint yellow tinge, brown specks ou bottom of vial 
#2808: clear, red tinge, red specks ou bottom of vial 
12810: like 02808 vi.th more red specks 
12812: like #2808 with much more red precipitate 
12816: clear, colorless, no precipitate 
#2818: clear, faint yellow tinge, small amount of red precipitate 
12822: like U28l6 
12824: clear, colorless, small amount of blue precipitate 
12826: like 12824 
12828: like 82824 
12830: like 02816 
12875: clear, colorless 

Discussion of the Analytical · Method. The presence of· interfering 
materials has crut.ed some difficulty in the ·analysis of these and other 
isocyanate samplese In the process of resolving.the analytes from the 
interferences the run times can become quite long. Work.i:Ag rith clifferau~ 
samples to resolve their particular in~erferences is tim~conauming. During 
that time

7 
the samples are subject to S\lllle degrada~iou. It is suggested that 

a sample cleanup procedure be incorporated into th~ analytical method. Selective 
desorption from silica gel is a possibility. · 

The . three component solvent system. developed in the course of this 
work has distinct advantages. tsoocimie (or hexane) has a very low polarity 
while the polarity of methanol is quite high. In the presence of 
isopropauol they are miscible •. Varying the ratio of isooctane to methanol 
permits a wide range of control over elution times. In addition, the 
relative proportion of methanol to isopropanol affects the selectivity of the 
solvent system. Taken together, these properties provide a very "tunable" 
solvent system. The usa of this flexib111ty is illustrated in the development 
of a separation of HDI, TDI and MDI. Under the first set of conditions, 
BDI and TDI had similar elution times. In order to resolve HDI, TDI and 
MDI, the ratio of methanol to isopropanol was changed from 3/1 to 1/3 while 
holding the isooctane at 80%. In the process, the elution times increased. 
These were shortened by dec~easing the isooctane to 72%. 

An effort was made to verUy the presence of BDI by comparing the 
ratios of absorbances obtained at different wavelengths. Since the nitro 
reagent is the principal chromophore in the HDI urea derivative, this 
approach is not specifi~ for HDI. It will give similar ratios for other 
compounds which.contain the uitro reagent moiety. However, it was observed 
that at a wavelength of 280 ruir the HDI response was approxiinately 15% higher 
than at 254 nm. It may be advantageous to .use a wavelength of 280 nm for the 
determination of' BDI. 


